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DETAILED ACTION 



Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 7, 19, 24 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yanagi et al. (US Patent 6,359,607) in view of Yamaguchi et al. (US Patent Application 
2003/0151573). 

As to claim 7, Yanagi et al. discloses a method for driving an image display 
device, said method applying a voltage between a potential of signal lines (image signal 
voltage Vsp is applied to a pixel electrode, column 2, lines 27-28) and a potential of a 
common electrode counter potential VCOM, column 2, lines 47-48) when a potential of 
scanning lines is ON scanning voltage Vgh, column 2, lines 23-24, when TFT is ON 
state, column 3, lines 44-45), and displaying tones by modulating a pulse width of a two- 
value voltage supplied to the signal lines (signal driver output with voltage levels Vsn 
and Vsp) wherein tones are displayed by shifting phases of waveforms of the signal 
lines and the scanning lines ( waveform of Vs and Vg are out off phase as shown in 
figure 12), dot inversion (column 14, lines 24-30) but fails to teach displaying by pulse 
width modulation. 
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However, Yamaguchi et al. teach the time modulation means 12 first carries out 
pulse with modulation in one frame and controls the display tone level of each of the 
cells 41a, 41b, and 41c. 

It would have been obvious to a person of ordinary skill in the art at the time of 
the invention to utilize the method Yanagi et al. then apply pulse width modulation 
technique taught by Yamagichi et al., to obtain the method Yanagi et al. modified by 
Yamaguchi et al. because it will provide a cell generating means that may time- 
modulates the input signal levels to the respective cells. 

As to claim 19, Yanagi et al. discloses a driving device (figure 9) of an image 
display device (column 2, lines 15-22) which includes a plurality of pixel electrodes 
(pixel electrode 103, column 1 , lines 34-35) which are formed on a substrate (electrode 
substrate, column 1, lines 24-26), pixel switching elements which are individually 
connected to the pixel electrodes (switching element 102 composed of TFT connected 
to pixel electrodes, column 1 , lines 3336), a plurality of signal lines for applying a data 
signal according to a display image to the pixel electrodes (image signal voltage Vsp is 
applied to a pixel electrode, column 2, lines 2728, plurality of signal lines S(1) through 
S(n), column 1 , lines 27-29, figure 9), and a common electrode for applying a common 
potential to pixels ( counter electrode has a potential set to potential VCOM by counter 
electrode driving circuit COM , column 2, lines 32-34, figure 9). Yanagi et al. discloses 
said driving device applying a voltage between a potential of the signal lines ( Vs shown 
in figure 1 1 ) and a potential of the common electrode when a potential of scanning lines 
is ON (figure 12 shows scanning pulse Vg). Yanagi et al. discloses phase shifting of 
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waveform of scanning lines to the signal lines (Vg with respect to Vs shown in figure 
12), polarity inversion (Vcom changes polarity periodically as shown in figure 17, dot 
inversion is well known, column 14, lines 24-30). Yanagi et al. fails to teach pulse width 
modulation. 

However, Yamaguchi et al. teach the time modulation means 12 first carries out 
pulse with modulation in one frame and controls the display tone level of each of the 
cells 41a, 41b, and 41c. 

It would have been obvious to a person of ordinary skill in the art at the time of 
the invention to utilize the method Yanagi et al. then apply pulse width modulation 
technique taught by Yamagichi et al., to obtain the method Yanagi et al. modified by 
Yamaguchi et al. because it will provide a cell generating means that may time- 
modulates the input signal levels to the respective cells. 

As to claim 24, see the same citation for claim 1 9 because claim 24 differs from 
claim 19 only in scope of image device. Note Yanagi et al. teaches image device (liquid 
crystal display device, column 1, lines 1-2). 

3. Claims 8, 9, 20, 21, 25, 26, 44-47 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Inoue et al. (US Patent 6,504,521) in view of Hirai et al. (US Patent 
5,874,933) and Ino et al. (US Patent 6,424,328). 

As to claim 8, Inoue et al. discloses a method for driving an image display device 
(column 1 , lines 6-7), said method applying a voltage between a potential of signal lines 
(signal line voltage V0, figure 17, column 7, lines 29-33) and a potential of a common 
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electrode reference line drive voltage VCOM, column 7, lines 40-41 ) when a potential of 
scanning lines is ON (figure 17, TFT is switched ON, column 10, lines 7-8), and 
displaying tones by modulating a pulse width of a two-value voltage supplied to the 
signal lines ( voltage levels VOAA/OB shown in figure 17) wherein tones are displayed 
by shifting phases of waveforms of the signal lines and the common electrode 
(waveforms of signal lines VOAA/OB versus Vcom are out off phase as shown in figure 
17), teaches polarity inversion (Vcom is polarity and a common electrode for applying a 
common potential to pixels (common electrode 76, column 1 , lines 35-36), sid driving 
device applying a voltage between a potential of the signal lines (signal voltage all 
applying VOAA/OB shown in figure 17) and a potential of the common electrode when 
a potential of scanning lines is ON ( figure 12 shows scanning pulse Vg) . Inoue et al. 
teaches a signal line driving section for supplying a signal (drive circuit for generating 
signal line drive voltage, column 3, lines 22-25), phase shifting of waveform of counter 
electrode and waveform of signal lines (figure 1 7 shows phase shift of Vcom and signal 
line voltage VOAA/OB) but fails to teach pulse width modulation. 

Hirai et al. discloses that pulse width modulation technique is well known (column 
2, lines 1116). It would have been obvious to a person of ordinary skill in the art at the 
time of the invention to utilize the method Inoue et al. then apply pulse width modulation 
technique taught by Hirai et al., to obtain the apparatus Inoue et al. modified by Hirai et 
al. because it will provide a display with many gradation levels. Inoue et al. modified by 
Hirai et al. fails to teach polarity inversion. Ino et al. discloses that dot inversion is well 
known in the art (column 1 , lines 20-22). It would have been obvious to a person of 
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ordinary skill in the art at the time of the invention to utilize the apparatus Inoue et al. 
modified by Hirai et al. then apply pulse width modulation technique taught by Hirai et 
al., dot inversion as taught by Ino et al. to obtain the apparatus Inoue et al. modified by 
Hirai et al. and Ino et al. because it will improve image quality as taught by Ino et al. ( 
column 1 , line 23). 

As to claim 21, see the same citation for claim 20 since claim 21 differs from 
claim 20 only in limitation scanning line driving section for varying an amplitude of a 
voltage supplied to scanning lines between positive application and negative application 
to positive side and negative side in voltage application to pixel electrodes with a 
reference voltage OV. Inoue et al. teaches polarity inversion of signal voltage and 
common electrode voltage (figure 17, abstract, column 4, lines 64-65), scanning line 
driver (gate driver 28 shown in figure 6) with scanning line voltage amplitude changes 
between high and low (figure 16). As to claim 25, see the same citation for claim 20 
since claim 25 differs from claim 20 in scope of image device (Inoue et al., liquid crystal 
display device, column 6, lines 25-26). As to claim 26, see the same citation for claim 21 
since claim 26 differs from claim 21 in scope of image device (Inoue et al., liquid crystal 
display device, column 6, lines 25-26). 

4. Claims 22, 27, 48, 49, 52 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Inoue et al. (US Patent 6,504,521 ) in view of Hirai et al. (US Patent 
5,874,933) and Ino et al. (US Patent 6,424,328) and Okada et al. (US Patent 
5,621,426). 
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As to claims 22, 48, 49, and 52, claims 22, 48, 49, and 52 differ from claim 20 in 
limitation scanning line driving section for varying an amplitude of a voltage supplied to 
scanning lines so that a resistance of a transistor for switching ON or OFF signal 
application from the signal lines to the pixels is increased with time from a beginning to 
an end of an application time of a single pixel. Inoue et al. teaches gate driver 28 
(column 6, lines 64-65), TFT switching ON/OFF via gate voltage (figures 12a/b) but 
does not teach resistance of transistor. Okada et al. teaches TFT 95 as switching 
means column 6, lines 57-58) and resistance is increased with time from zero (switch 
ON) to 10 exp 6 (switch OFF) (figure 16). It would have been obvious to a person of 
ordinary skill in the art at the time of the invention to utilize the apparatus Inoue et al. 
modified by Hirai et al. and Ino et al. and implement the increase of resistance of a 
switch as taught by Okada et al. , to obtain the apparatus Inoue et al. modified by Hirai 
et al. Ino et al. and Okada et al. because it will help reduce through current by regulating 
the rising characteristics of the switch as taught by Okada et al. ( column 10, lines 61- 
63). 

As to claim 27, see the same citation for claim 22 because claim 27 differs from 
claim 22 in scope of image device. Note Inoue et al. teaches liquid crystal display 
device (column 6, lines 25-26). 

5. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hirai et 
al. (US Patent 5,874,933) in view of Okada et al. (US Patent 5,621 ,426). 

As to claim 16, Hirai et al. discloses a method for driving an image display 
device, said method displaying tones by modulating a pulse width of a two-value voltage 
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supplied to the signal lines (pulse width modulation is well known technique in the art, 
column 2, lines 14-15) signal driver output with two-value voltage V3 and V5 as shown 
in figure 7) but does not teach resistance of a transistor. Okada et al. discloses a 
resistance of a transistor which switches ON or OFF signal application from the signal 
lines to pixels (switching element 95 as thin film transistor shown in figure 8) ; figure16 
shows this resistance increases with time from a beginning to an end an application 
time of a single pixel, where the application time of the single pixel is one horizontal 
period ( since TFT is a switching means, interval T1 shown in figure 16 corresponds to 
the claimed application time). It would have been obvious to a person of ordinary skill in 
the art at the time of the invention to utilize the method Hirai et al. for pulse width 
modulation technique and switching the TFT via application of gate voltage as taught by 
Okada et al. to obtain the method Hirai et al. modified by Okada et al. because it will 
provide a multiple gradation display with reduced noise. 

6. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hirai et 
al. (US Patent 5,874,933) in view of Okada et al. and Yanagi et al. (US Patent 
6,359,607). 

As to claim 17, Hirai et al. modified by Okada et al. fails to teach wherein the 
resistance of the transistor is varied by varying a gate voltage . Yanagi et al. discloses 
voltage-drain currency characteristic of the TFT, wherein a drain currency (ON 
resistance) linearly varies depending on gate voltage (column 7, lines 12-13). It would 
have been obvious to a person of ordinary skill in the art at the time of the invention to 
utilize method Hirai et al. modified by Okada et al. then activate the scanning line 
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connected to a TFT via variation gate voltage as taught by Yanagi et al. to obtain the 

method Hirai et al. modified by Okada et al. because it will reduce flickering and display 

defects, as taught by Yanagi et al. ( column 8, lines 10-12). 

7. Claims 28, 29, 30, 34, 36-37 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Yoshida et al. ( US Patent 6,496,170) in view of Sim ( US Patent 

6,091,390). 

As to claim 28, Yoshida et al. teaches an active matrix-driven image display 
device (liquid crystal apparatus, see Abstract) and associated method including an 
image display panel (active matrix panel 73 with driving circuitry shown in figure 8) for 
displaying an image by switching by a plurality of active elements (thin film transistor 14, 
column 6, lines 30-32) , said driving device comprising: 

a voltage varying circuit for varying a voltage (signal voltage correction circuit 79 shown 
in figure 8) of a signal for driving the active elements according to temperature change 
of the image display panel ( temperature signal input to signal voltage correction circuit 
79 as shown in figure 8) , so as to carry out temperature compensation of the active 
elements. Yoshida et al. teaches data signal driver 75 (figure 8) but fails to expressly 
teach a step-up circuit. Sim discloses level shifter in a column driver of a TFT LCD as 
well known in the art column 1 , lines 25-26, figure 1 ), level shifter 44 (column 3, lines 
20-22, figure 4). It would have been obvious to a person of ordinary skill in the art at the 
time of the invention to utilize the apparatus Yoshida et al. then specifically provide a 
level shifter in the data signal driver, as taught by Sim to obtain the apparatus Yoshida 
et al. modified by Sim because it will result in proper driving voltage level to drive the 
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electrodes of the active matrix panel. Note figure 1 shows output of signal voltage 
correction circuit 79 is fed into the data signal driver 75 which then drives the active 
matrix panel 73; this corresponds to the limitation said signal voltage for driving the 
active elements being stepped up by the step-up circuit after being varied by the voltage 
varying circuit. As to claim 29, Yoshida et al. in view of Sim teaches a liquid crystal 
display panel (Yoshida et al., active matrix LCD panel 73 shown in figure 1). As to claim 
30, Yoshida et al. in view of Sim teaches a temperature detector (Yoshida et al., 
temperature sensor 86 shown in figure 8). As to claim 34, Yoshida et al. in view of Sim 
teaches that applied voltage of a tone signal is varied according to temperature change 
(Yoshida et al., temperature signal is input to signal voltage correction circuit 79 shown 
in figure 8, and output of signal voltage correction circuit 79 is provided to data signal 
driver 75). 

As to claims 36-37, Yoshida et al. teaches a driving device of an active matrix- 
driven image display device and associated method (active matrix panel 73 with driving 
circuitry shown in figure 8) having an image display panel for displaying an image by 
switching by a plurality of active elements (thin film transistor 14, column 6, lines 30-32), 
said driving device comprising: a voltage varying circuit for varying a voltage (signal 
voltage correction circuit 79 shown in figure 8) of a signal for driving the active elements 
according to temperature change of the image display panel (temperature signal input 
to signal voltage correction circuit 79 as shown in figure 8) , so as to carry out 
temperature compensation of the active elements. Yoshida et al. teaches data signal 
driver 75 (figure 8) but fails to expressly teach a step-up circuit. Sim discloses level 
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shifter in a column driver of a TFT LCD as well known in the art column 1 , lines 25-26, 
figure 1), level shifter 44 (column 3, lines 20-22, figure 4). It would have been obvious to 
a person of ordinary skill in the art at the time of the invention to utilize the apparatus 
Yoshida et al. then specifically provide a level shifter in the column driver, as taught by 
Sim to obtain the apparatus Yoshida et al. modified by Sim because it will result in 
proper driving voltage level to drive the active matrix panel. Note figure 1 shows output 
of signal voltage correction circuit 79 is fed into the data signal driver 75 which then 
drives the active matrix panel 73; this corresponds to the limitation said signal voltage 
for driving the active elements being stepped up by the step-up circuit after being varied 
by the voltage varying circuit . 

8. Claim 31 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yoshida 
et al. in view of Sim and further in view of Hirai et al. (US Patent 5,874,933 ). 

As to claim 31, Yoshida et al. fails to teach tone display by phase modulation 
method. Hirai et al. discloses that phase modulation or pulse width modulation for multi- 
() gradation is well known to drive LCD, column 2, lines 11-16). It would have been 
obvious to a person of ordinary skill in the art at the time of the invention to utilize the 
apparatus of Yoshida et al. modified by Sim, then apply the phase modulation/ pulse 
width modulation driving technique as taught by Hirai et al. to obtain the apparatus 
Yoshida et al. modified by Sim and Hirai et al., because it would provide a display with a 
variety of gradation levels. 
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9. Claims 32 and 54-58 is rejected under 35 U.S.C. 103(a) as being unpatentable 
over Yoshida et al. in view of Sim and further in view of Mizutome et al. (US Patent 
6,037,920 ). 

As to claims 32 and 54-58, Yoshida et al. in view of Sim fails to teach that applied 
voltage of a scanning signal is varied according to temperature change of the image 
display panel. Mizutome et al. teaches LCD display 101 wherein temperature data input 
to panel control circuit 105 which supplies a drive voltage control signal to a drive 
voltage generation circuit 104 as shown in figure 1 (column 3, lines 18-21). It would 
have been obvious to a person of ordinary skill in the art at the time of the invention to 
utilize the apparatus of Yoshida et al. then vary scan electrode drive voltage, as taught 
by Mizutome et al. , to obtain the apparatus Yoshida et al. modified by Mizutome et al. 
because it would allow sufficient temperature compensation of the liquid crystal device, 
as taught by Mizutome et al. (column 1, lines 38-40). 

10. Claim 33 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yoshida 
et al. in view of Sim and further in view of Wood et al. (US Patent 5,926,162). 

As to claim 33, Yoshida et al. fails to teach applied voltage of a common signal is 
varied according to temperature change of the image display panel. Wood et al. 
discloses a common electrode control circuit adjusting the common electrode voltage 
based on temperature fluctuation (abstract, figure 4, column 8, lines 22-27, lines 53-58). 
It would have been obvious to a person of ordinary skill in the art at the time of the 
invention to utilize the apparatus Yoshida et al. then provide adjustment of common 
electrode voltage due to temperature fluctuation, as taught by Wood et al. to obtain the 
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apparatus Yoshida et al. modified by Sim and Wood et al. because it would result in 
reduction of inadvertent accumulation charge differential across the liquid crystal layer, 
as taught by Wood et al. (column 2, lines 53-62). 

As to claims 44 and 45, Hirai et al. teach the switch section 1 10 of the scanning 
driver circuit 102 and the switch section 1 13 of the signal driver circuit 103 are 
controlled by the polarity inversion signal (FR) so that the polarity thereof can be 
inverted during a predetermined period (column 10, lines 33-38). The features of this 
fourth embodiment is that the amplitude of the liquid crystal application voltage is 
switched for each mode by switching the voltage switch 1 101 column 13, lines 19-22). 

As to claims 46, 47, 50, 51 , and 53, Hirai et al. teach he features of this fourth 
embodiment is that the amplitude of the liquid crystal application voltage is switched for 
each mode by switching the voltage switch 1 101 column 13, lines 19-22) where the 
amplitude of the liquid crystal display is inherently has a lower voltage upon the 
negative application. 

Allowable Subject Matter 

11. Claims 2-6 are allowed over prior art. 

12. Claims 10-13 and 38-43, are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 

matter: 
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As to claims 10-11, none of prior art teaches a potential difference between the 
potential of the signal lines and the potential of the common electrode is maximum at an 
end of one horizontal period. 

As to claims 12-13, none of prior art teaches a potential difference between the 
potential of the signal lines and the potential of the common electrode is minimum at an 
end of one horizontal period. 

As to claims 38-43, none of the prior art teaches the potential of the signal lines 
is switched between the high level and low level after an elapsed time period which 
varies depending on the tone when the potential of the scanning lines is ON. 

Conclusion 

13. The prior art made of record and not relied upon is considered pertinent to 

applicant's disclosure. 
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Reference Okada et al. is made of record as it discloses a liquid crystal display 
apparatus with better temperature compensation . 
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Reference Wakeland is made of record as it discloses pulse width modulation 
technique. 

Reference Yoon is made of record as it discloses a method for driving a thin film 
transistor liquid crystal display device. 

Reference Moon is made of record as it discloses a driving device and method 
for a thin film transistor liquid crystal display. 

Reference lemoto et al. is made of record as it discloses a drive circuit for an 
active matrix display. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jean Lesperance whose telephone number is (703) 
308-6413. The examiner can normally be reached on from Monday to Friday between 
8:OOAM and 4:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Hjerpe, can be reached on (703) 305-4709 . 

Any response to this action should be mailed to: 
Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

or faxed to: 

(703) 872-9314 (for Technology Center 2600 only) 
Hand-delivered responses should be brought to Crystal Park II, 2121 Crystal 
Drive, Arlington, VA, Sixth Floor (Receptionist). 

Any inquiry of a general nature or relating to the status of this application or 
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proceeding should be directed to the technology Center 2600 Customer Service Office 
whose telephone number is (703) 306-0377. 
Jean Lesperance 
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